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DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for the multilayer 
wiring board . 

USE - For mounting of semiconductor device in electronic device. 

ADVANTAGE - Avoids connector separation while carrying and stable electrical properties 
are obtained. As low thermal expansion is realizable, bare chip mounting is performed. 

DESCRIPTION OF DRAWING(S) - The figure is a sectional view showing the wiring board 
bent at 90 deg. . 
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(54) WIRING BOARD AND MULTILAYER WIRING BOARD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To implement a variety of 
layouts by forming a bendable portion for bendably 
connecting a plurality of rigid boards, while being molded 
integrally with the rigid boards which are horizontally 
adjacent to the bendable portion. 
SOLUTION: This wiring board is composed of glass 
epoxy boards 3 and 4, which have wiring circuits 5a, 5b 
and 6a, 6b made of copper foil on both surfaces of a 
plurality of rigid boards 1 and 2, respectively. Polyimide 
insulating layers 7a, 7b, and 8a, 8b are formed on both 
surfaces of the boards 3 and 4, respectively. A bendable 
portion 9, having wiring circuits 11a and 11b made of 
copper foil formed In both surfaces of a polyimide 
insulating layer 10, is molded integrally with the boards 1 

and 2. Thus, the circuits 5a, 5b, and 6a, 6b of the boards 1 and 2 and connected electrically to 
the circuits 11a and 1 1 b of the portion 9, respectively. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wiring substrate by which it is forming [ by shaping ]-rigid substrate section [ in which it 
has the tumable part which bends two or more rigid substrate sections and them which have a core, and 
is connected tumable, and the above-mentioned tumable part adjoins right and left ], and really 
characterized. 

[Claim 2] The wiring substrate by which it is connecting [ the rigid substrate sections which are 
equipped with the tumable part which bends two or more rigid substrate sections and them which have a 
core, and is connected tumable, and adjoin right and left / in one ]-in tumable part formed of core 
material prolonged from core of both the above-mentioned rigid substrate section characterized. 
[Claim 3] The wiring substrate by which it is connecting [ the rigid substrate sections which are 
equipped with the tumable part which bends two or more rigid substrate sections and them which have a 
core, and is connected tumable, and adjoin right and left / in one ]-in tumable part formed of core [ of 
both the above-mentioned rigid substrate section ], and different tumable core characterized. 
[Claim 4] The wiring substrate according to claim 2 with which the above-mentioned core consists of a 
nickel-Fe system alloy foil, a ceramic, etc. 

[Claim 5] The wiring substrate according to claim 3 which consists of any one kind or these composite 
articles of the metal which the above-mentioned core can bend, resin, or a shape memory alloy. 
[Claim 6] The multilayer-interconnection substrate characterized by carrying out the laminating of the 
wiring substrate according to claim 1 to the multilayer. 

[Claim 7] The multilayer-interconnection substrate characterized by carrying out the laminating of the 
wiring substrate according to claim 2 to the multilayer. 

[Claim 8] The multilayer-interconnection substrate characterized by carrying out the laminating of the 
wiring substrate according to claim 3 to the multilayer. 

[Claim 9] The multilayer-interconnection substrate characterized by the rigid substrate section of a 
wiring substrate according to claim 1 being what carried out the laminating of the double-sided wiring 
substrate to the multilayer, and being constituted, being what carried out the laminating of the double- 
sided wiring substrate to the number of laminatings with few tumable parts than the number of 
laminatings of the rigid substrate section, and being constituted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wiring substrate suitable for carrying a 
semiconductor device etc., and the multilayer-interconnection substrate using this. 
[0002] 

[Description of the Prior Art] The formation of a small thin shape, high-performance-izing, and high- 
reliability are demanded of the semiconductor device which constitutes electronic equipment with the 
miniaturization of electronic equipment in recent years, and high-performance-izing. In response to 
these demands, the mounting approach has shifted to the surface mount mold package from the pin 
inserting type package, and, recently, the mounting approach called bare chip mounting which mounts a 
semiconductor device in an immediate printing substrate, and the chip-size package (CSP) which used 
INTAPOZA instead of the leadframe is studied. The above-mentioned bare chip mounting is the 
approach of forming a solder bump on the electrode of a chip and carrying out flip chip mounting by 
that cause at a printed circuit board. 

[0003] In fields, such as a notebook computer and a cellular phone, especially the demand of the 
formation of a small thin shape is large, and it is thin, and is light, and the small fence has become a 
trend. For this reason, he makes a mounting gestalt small as mentioned above, and is trying to attain 
contraction-ization of the volume increasing the amount of mounting per unit area, making a substrate 
small, by arranging in parallel, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, though a substrate is made small, if there is a 
limitation and two substrates are arranged in parallel, the problem of a connector will occur. In order 
especially to carry a notebook computer, a cellular phone, etc. and to move, the faulty connection by the 
blank of the connector at the time of migration will become fatal. Then, although the connection 
structure of the rigid substrate 21 made tumable by bending both the flexible substrate 22 is proposed by 
JP,8-288649,A as are shown in drawing 8 , and it connects with the flexible substrate 22 of a vertical 
pair using solder (not shown) etc. and the rigid substrate 21 of a right-and-left pair is shown in drawing 
9 , in this thing, there is a possibility that electrical connection parts, such as solder, may fracture. 
[0005] This invention sets offer of the wiring substrate which can enable a variegated layout, and the 
multilayer-interconnection substrate using this as the purpose, without having been made in view of 
such a situation and using electrical connection, such as solder, a conductive paste, and a different 
direction electric conduction connector. 
[0006] 

[Means for Solving the Problem] This invention is equipped with the tumable part which bends two or 
more rigid substrate sections and them which have a core, and is connected tumable in order to attain the 
above-mentioned purpose. The wiring substrate the rigid substrate section in which the above-mentioned 
tumable part adjoins right and left, and really formed by shaping is made into the 1st summary. It has 
the tumable part which bends two or more rigid substrate sections and them which have a core, and is 
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connected tumable. The rigid substrate sections which adjoin right and left make the 2nd summary the 
wiring substrate connected in one in the tumable part formed of the core material prolonged from the 
core of both the above-mentioned rigid substrate section. It has the tiunable part which bends two or 
more rigid substrate sections and them which have a core, and is connected tumable. The rigid substrate 
sections which adjoin right and left make the 3rd simimary the wiring substrate connected in one in the 
tumable part formed of the core of both the above-mentioned rigid substrate section, and a different 
tumable core. 

[0007] namely, the 1- of this invention since the 3rd wiring substrate bent two or more rigid substrate 
sections in the tumable part and has connected them tumable, by bending this tumable part and making 
it crooked, two or more rigid substrate sections can be arranged in parallel, or it can arrange at a right 
angle, and can also arrange into the CRT part of a notebook computer etc., and a variegated layout is 
attained. And the above-mentioned tumable part is really fabricated by the rigid substrate section which 
adjoins right and left, and since electrical connection, such as solder, a conductive paste, and a different 
direction electric conduction connector, is not used, the electrical property which electrical connection 
parts, such as solder, did not fracture by bending actuation of a repeat, or a connector did not separate at 
the time of carrying migration, and was stabilized is acquired. 

[0008] Moreover, in the 1st wiring substrate of this invention, the above-mentioned tumable part can be 
constituted from an another member with the rigid substrate section which adjoins right and left, and a 
tumable part can be bent flexibly. As such an another member, a thing without a core is used suitably. 
Moreover, in the 2nd wiring substrate of this invention, the core material prolonged from the core of the 
rigid substrate section which adjoins right and left can be used, and it can consider as the tumable part 
which bent by making thickness of this core material thinner than the thickness of the core of the rigid 
substrate section etc., and was made tumable. Moreover, in the 3rd wiring substrate of this invention, 
there is an advantage that it is tumable and a configuration can be held, by being able to constitute a 
tumable part from a core of the rigid substrate section which adjoins right and left, and a different 
tumable core, and using a metal with flexibility as a core. 

[0009] moreover, above-mentioned the 1- the multilayer-interconnection substrate which does so the 
effectiveness which was excellent in the above can be obtained by carrying out the laminating of the 3rd 
wiring substrate to a multilayer. Moreover, the rigid substrate section of the wiring substrate of the 
above 1st is what carried out the laminating of the double-sided wiring substrate to the multilayer, it is 
constituted, and the multilayer-interconnection substrate with which a tumable part does so the 
effectiveness which was excellent in the above by being what carried out the laminating of the double- 
sided wiring substrate to the small number of laminatings, and consisting of numbers of laminatings of 
the rigid substrate section can be obtained. 

[0010] In this invention, when the above-mentioned core consists of a nickel-Fe system alloy foil, a 
ceramic, etc., the quality of the material of low-fever expansion coefficients, such as a nickel-Fe system 
alloy foil and a ceramic, can be included as a core in a wiring substrate, and the wiring substrate or 
multilayer-interconnection substrate of a low-fever expansion coefficient can be realized. Thereby, bare 
chip mounting is attained. 

[00 11] In this invention, when the above-mentioned core consists of any one kind or these composite 
articles of a bendable metal, resin, or a shape memory alloy, the thing of varieties can be produced as a 
tumable part. Since a tumable part is bent and crooked in a predetermined configuration if it is made 
predetermined temperature conditions etc. when the above-mentioned core consists of shape memory 
alloys especially, bending is omissible. 
[0012] Below, this invention is explained in detail. 

[0013] He is trying for the wiring substrate of this invention to really connect with shaping the rigid 
substrate section and the tumable part which adjoin right and left. 

[0014] The following approaches are raised about the manufacture approach of the wiring substrate of 
this invention. For example, a front face is wired, after open a predetermined clearance, arranging two 
rigid substrates, and arranging the copper foil which applied adhesives to the outside of both [ these ] the 
rigid substrate, or piling up and arranging an adhesion sheet and copper foil and really fabricating with a 
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press. Thereby, the wiring substrate with which the rigid substrate section and a tumable part were really 
fabricated can be manufactured. Moreover, the rigid substrate section and a tumable part may really be 
fabricated to coincidence. Thus, bending of the manufactured wiring substrate can be carried out in the 
above-mentioned tumable part. And since there is no core in that tumable part, bending can be carried 
out to this wiring substrate by the small force. Moreover, the core which consists of a soft metal etc. can 
also be prepared in the above-mentioned predetermined clearance. There is an advantage that a 
crookedness condition can be held by self (self-hold nature of a configuration) in this wiring substrate. 
The core of the rigid substrate section may be used for such a core, and the thing of a different class 
from the core of the rigid substrate section may be used for it. Moreover, you may make it bend in a 
configuration predetermined on certain temperature conditions etc., using a shape memory alloy as a 
core. 

[0015] Although not limited especially about the quality of the material of the above-mentioned tumable 
part, what carried out lamination, coating, etc. and wired the above-mentioned resin on it can use those 
multilayer and article, a composite article, etc. on metallic foils which can be bent, such as what wired 
on fihns, such as polyimide, aramid, polyethylene, polypropylene, a fluororesin, and polyethylene 
terephthalate resin, lead, aluminum, tin, zinc, and copper. In addition, although the same thing as the 
quahty of the material of the rigid substrate section mentioned later is contained in these quality of the 
materials, it can be used also as the quality of the material of a tumable part by setting up thickiiess 
thinly or choosing an elastic thing. Moreover, a bending configuration is beforehand stored in a shape 
memory alloy, and bending in the above-mentioned bending configuration at the time of an assembly is 
also considered. 

[0016] Although not limited especially about the quality of the material of the above-mentioned rigid 
substrate section (parts other than a tumable part), a glass epoxy group plate, an aramid resin substrate, a 
fluororesin substrate, a paper phenol substrate, a ceramic substrate, metal core base materials or those 
multilayer articles, a composite article, etc. can be used. Especially a metal core base material can 
double a coefficient of thermal expansion with a silicon chip or a package, and can expect improvement 
in connection dependability with a silicon chip. 

[0017] Especially as adhesives used in case the laminating of the adhesives or the wiring substrate used 

for the above-mentioned tumable part is carried out to a multilayer, although it does not limit, epoxy 

system adhesives, polyimide system adhesives, polyester system adhesives, etc. are used. 

[0018] Although especially the metal used for the above-mentioned metal core is not limited, iron, 

stainless steel, titanixmi, tin, zinc, copper, a nickel-iron alloy, etc. can be used for it. Considering making 

coefficient of thermal expansion low especially, a nickel-iron alloy is desirable. 

[0019] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained based on a 
drawing. 

[0020] Drawing 1 shows the gestalt of 1 operation of the wiring substrate of this invention. With the 
gestalt of this operation, a wiring substrate is a two-layer wiring substrate. In drawing, 1 and 2 are the 
rigid substrate sections and consist of glass epoxy group plates 3 and 4 with which the wiring circuits 5a, 
5b, 6a, and 6b which consist of copper foil were formed in both sides. 7a, 7b, 8a, and 8b are the 
polyimide system insulating layers formed in both sides of both the above-mentioned glass epoxy group 
plates 3 and 4. 9 is the tumable part really fabricated by both the above-mentioned rigid substrate 
sections 1 and 2, and comes to form in both sides of the polyimide system insulating layer 10 the wiring 
circuits 1 la and 1 lb which consist of copper foil. The wiring circuits 5a, 5b, 6a, and 6b of both the rigid 
substrate sections 1 and 2 above-mentioned [ these ] and the wiring circuits 11a and 1 lb of the above- 
mentioned tumable part 9 are connected electrically. Such a wiring substrate can make the above- 
mentioned tumable part 9 bent and crooked at 90 degrees, as shown in drawing 2 . 
[0021] The above-mentioned wiring substrate can be manufactured as follows, for example. That is, 
first, as shown in drawing 3 , two glass epoxy group plates 3 and 4, the polyimide system adhesion 
sheets 13 and 14 of two sheets, and the copper foil 15 and 16 of two sheets are prepared. Subsequently, a 
predetermined clearance is opened and both the above-mentioned glass epoxy group plates 3 and 4 are 
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arranged, and the polyimide system adhesion sheets 13 and 14 and copper foil 15 and 16 are made to put 
on the both sides of both [ these ] the glass epoxy group plates 3 and 4 mutually, respectively, it 
arranges, and these are really fabricated in the condition by press forming. The wiring circuits 5a, 5b, 6a, 
6b, 11a, and 1 lb are formed after it by this etching method of the former [ copper foil / 15 and 16 / of 
mold goods / both ] really (refer to drawing 1 ). Thereby, the wiring substrate shown in drawing 1 can be 
obtained. 

[0022] As mentioned above, with the gestaU of this operation, since the tumable part 9 is formed, it can 
be bent and used and a variegated layout is attained. And the stable electrical property can be acquired 
not using a connector etc. 

[0023] Drawing 4 shows the gestalt of other operations of the wiring substrate of this invention. With 
the gestalt of this operation, three wiring substrates A manufactured by the same manufacture approach 
as the gestalt of the above-mentioned implementation are stuck with the polyimide system adhesives 20, 
and the six-layer wiring substrate is produced. In drawing, 21 and 22 are the rigid substrate sections and 
23 is a tumable part. Also with the gestalt of this operation, as shown in drawing 5 , the tumable part 23 
can be made bent and crooked at 90 degrees, and the same effectiveness as the gestalt of the above- 
mentioned implementation is done so. In addition, in drawing 4 and drawing 5 , the polyimide system 
insulating layers 7a, 7b, 8a, and 8b (refer to drawing 1 ) formed in both sides of the glass epoxy group 
plates 3 and 4 of each wiring substrate A are not illustrating. 

[0024] Drawing 6 shows the gestalt of the operation of further others of the wiring substrate of this 
invention. With the gestalt of this operation, the six layer wiring substrate which comes to connect the 
glass epoxy group plates C-F with which the wiring circuit which becomes both sides from copper foil 
was formed in both sides of both the rigid substrate sections 1 and 2 of one wiring substrate B which 
manufactured by the same manufacture approach as the gestalt of operation shown in drawing 1 with the 
polyimide system adhesives 20 in the two-layer tumable parts 9 of lamination and the above-mentioned 
wiring substrate B is producing. In drawing, 24 and 25 are the rigid substrate sections. With the gestalt 
of this operation, since the tumable part 9 becomes thin, it becomes that it is easy to carry out bending 
crookedness (refer to drawing 7 ), and can respond also to a sudden bending include angle. In addition, 
in drawing 6 and drawing 7 , the polyimide system insulating layer formed in both sides of the 
polyimide system insulating layers 7a, 7b, 8a, and 8b (refer to drawing 1 ) formed in both sides of the 
glass epoxy group plates 3 and 4 of the wiring substrate B and four glass epoxy group plates C-F is not 
illustrating. 
[0025] 

[Example 1] As an example 1, the six-layer wiring substrate which can bend one place at 90 degrees or 
more was produced. In this example 1, the glass epoxy prepreg of two sheets, the polyimide adhesion 
sheet of two sheets, and the copper-polyimide two-layer base material of two sheets were prepared, the 
predetermined clearance was opened and both glass epoxy prepreg has been arranged, and a polyimide 
adhesion sheet and a copper-polyimide two-layer base material are arranged on both sides of both glass 
epoxy prepreg, respectively, and it stuck on them with a press (200 degree-Cx 30 minutes). Next, 
patteming of the wiring was carried out to both sides of this lamination base material by the etching 
method (refer to drawing 1 ). Such three wiring substrates were produced and the six-layer wiring 
substrate in which lamination and bending are possible was produced for these with the polyimide 
adhesion sheet (refer to drawing 4 ). 

[0026] When bending of the above-mentioned six-layer wiring substrate was carried out 90 degrees, it 
was bendable as shown in drawing 5 . And when the bend test from 0 times to 90 degrees was 
performed, even if it repeated crookedness 10000 times, there was no wiring fracture. 
[0027] 

[Example 2] In the example 1, copper foil was inserted in the tumable part as a core. The six-layer 
wiring substrate was produced like the above-mentioned example 1 except it. In this example 2, since 
copper foil was inserted in a tumable part as a core, even if it did not support a glass epoxy group plate 
or a tumable part after bending, the crookedness condition was maintainable. 
[0028] 
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[Example 3] In the example 1, the substrate which used 36 alloys as the core was used instead of the 
glass epoxy group plate. Moreover, (Polyimide PI) system adhesives (SPB-035made from Nippon Steel 
chemistry A) were used as all adhesives. The six-layer wiring substrate was produced like the above- 
mentioned example 1 except it. In this example 3, since the substrate which used 36 alloys as the core 
was used, the six-layer wiring substrate near the coefficient of thermal expansion (3.5 ppm/(degree C)) 
of silicon was producible. Thereby, the bare chip loading possibility of and a crookedness processing 
substrate were producible. 

[0029] Also in the case of the example 3, the bend test from 0 times to 90 degrees was performed, but 

even if it repeated crookedness 10000 times, there was no wiring fracture. 

[0030] 

[Example 4] In the example 1, the tumable part consisted of two-layer (refer to drawing 6 ). The six- 
layer wiring substrate was produced like the above-mentioned example 1 except it. In this example 4, 
since a tumable part became thin, it could respond also to the sudden bending include angle. 
[0031] Also in the case of the example 4, the bend test from 0 times to 90 degrees was performed, but 
even if it repeated crookedness 10000 times, there was no wiring fracture. Moreover, although the bend 
test to zero - 180 degrees was performed, even if it repeated crookedness 10000 times, there was no 
wiring fracture. 
[0032] 

[Example 5] In the example 1, instead of the glass epoxy group plate of the rigid substrate section, 
copper foil was used and the copper foil was inserted also in tlae tumable part. Six-layer wiring was 
produced like the above-mentioned example 1 except it. In this example 5, since copper foil was inserted 
in a tumable part as a core, even if it did not support the rigid substrate section or a tumable part after 
bending, the crookedness condition was maintainable. 
[0033] 

[Comparative Example(s)] 100 lands of 0.3mmphi (pitch 0.6mm) were prepared in the glass epoxy 
group plate of a six-layer wiring substrate, and the flexible substrate (polyimide flexible substrate), 
respectively, and solder was supplied to this land part with plating. And temporary inmiobiUzation of 
this plating part was carried out with a clip etc. in piles, a reflow of the solder was carried out, and it 
connected (250 degree-Cx 60 seconds). In this way, the substrate with a connection part in which 
bending is possible was produced. 

[0034] In this example of a comparison, when the bend test from 0 times to 90 degrees is performed, the 

solder connection has fractured in the place made crooked 3000 times. 

[0035] 

[Effect of the Invention] as mentioned above, the 1- of this invention - since according to the 3rd wiring 
substrate two or more rigid substrate sections were bent in the tumable part and connected tumable, by 
bending this tumable part and making it crooked, two or more rigid substrate sections can be arranged in 
parallel, or it can arrange at a right angle, and can also arrange into the CRT part of a notebook computer 
etc., and a variegated layout is attained. And the above-mentioned tumable part is really fabricated by 
the rigid substrate section which adjoins right and left, and since electrical connection, such as solder, a 
conductive paste, and a different direction electric conduction connector, is not used, the electrical 
property which electrical connection parts, such as solder, did not fracture by bending actuation of a 
repeat, or a connector did not separate at the time of carrying migration, and was stabilized is acquired. 
[0036] Moreover, in the 1st wiring substrate of this invention, the above-mentioned tumable part can be 
constituted from an another member with the rigid substrate section which adjoins right and left, and a 
tumable part can be bent flexibly. As such an another member, a thing without a core is iised suitably. 
Moreover, in the 2nd wiring substrate of this invention, the core material prolonged from the core of the 
rigid substrate section which adjoins right and left can be used, and it can consider as the tumable part 
which bent by making thickness of this core material thinner than the thickness of the core of the rigid 
substrate section etc., and was made tumable. Moreover, in the 3rd wiring substrate of this invention, 
there is an advantage that it is tumable and a configuration can be held, by being able to constitute a 
tumable part from a core of the rigid substrate section which adjoins right and left, and a different 
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tumable core, and using a metal with flexibility as a core. 

[0037] moreover, above-mentioned the 1- the multilayer-interconnection substrate which does so the 
effectiveness which was excellent in the above can be obtained by carrying out the laminating of the 3rd 
wiring substrate to a multilayer. Moreover, the rigid substrate section of the wiring substrate of the 
above 1st is what carried out the laminating of the double-sided wiring substrate to the multilayer, it is 
constituted, and the multilayer-interconnection substrate with which a tumable part does so the 
effectiveness which was excellent in the above by being what carried out the laminating of the double- 
sided wiring substrate to the small number of laminatings, and consisting of numbers of laminatings of 
the rigid substrate section can be obtained. 

[0038] In this invention, when the above-mentioned core consists of a nickel -Fe system alloy foil, a 
ceramic, etc., the quality of the material of low-fever expansion coefficients, such as a nickel-Fe system 
alloy foil and a ceramic, can be included as a core in a wiring substrate, and the wiring substrate or 
multilayer-interconnection substrate of a low-fever expansion coefficient can be realized. Thereby, bare 
chip mounting is attained. 

[0039] In this invention, when the above-mentioned core consists of any one kind or these composite 
articles of a bendable metal, resin, or a shape memory alloy, the thing of varieties can be produced as a 
tumable part. Since a tumable part is bent and crooked in a predetermined configuration if it is made 
predetermined temperature conditions etc. when the above-mentioned core consists of shape memory 
alloys especially, bending is omissible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the gestalt of 1 operation of the wiring substrate of this 
invention. 

[Drawing 2] It is the sectional view showing the condition of having bent the above-mentioned wiring 
substrate at 90 degrees. 

[Drawing 3] It is the explanatory view showing the production point of the above-mentioned wiring 
substrate. 

[Drawing 4] It is the sectional view showing the gestalt of other operations of the wiring substrate of this 
invention. 

[Drawing 5] It is the sectional view showing the condition of having bent the above-mentioned wiring 
substrate at 90 degrees. 

[Drawing 6] It is the sectional view of the wiring substrate of this invention showing the gestalt of other 
operations fiirther. 

[Drawing 7] It is the sectional view showing the condition of having bent the above-mentioned wiring 
substrate at 90 degrees. 

[Drawing 8] It is the explanatory view showing the conventional example. 

[Drawing 9] It is the explanatory view showing an operation of the conventional example. 

[Description of Notations] 

1 Two Rigid substrate section 

7 Tumable Part 
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